Abstract. This paper describes the simulational technique and calculation of open jet gyroscope based on fluid-solid coupling. Using the ANSYS-CFX, fluid-solid coupling simulation is carried out through the steps as follow: building up 3D physical model; meshing; setting up coupling surface; loading and solving. This paper enhances the accuracy of simulational result by using bidirectional coupling. This approach improves precise of theoretical study on open jet gyroscope.
Structure Principle
The shape profile of open jet gyroscope sensing structure is shown in figure 1. It consist of piezoelectric diaphragm, PMMA shell, silicon diaphragm, airflow channel, fluidic sensing cavity, nozzle and thermal resistance wire. The piezoelectric pump, composed of piezoelectric diaphragm, PMMA shell and nozzle, driven by which the air flows in airflow channel. Orientation movement, forming from inlet to outlet, generate fluidic bound, what is flowing to two parallel symmetrical thermal resistance wire inside of fluidic sensing cavity. The flow flowing through the centre of two parallel symmetrical thermal resistance wire will make deflection because of the Coriolis Effect when the angular rate  about Z axis is applied. This result in the reverse cooling effect between two symmetrical thermal resistance wire 1 r , 2 r . 
Physical Model
This paper describe the simulation based on load transfer of fluid-solid coupling. As shown in figure 2 , we simplify the open jet gyroscope as two part, piezoelectric diaphragm and airflow channel. Piezoelectric diaphragm consist of piezoelectric ceramics and elastic placode. We load alternating voltage to the upper surface of piezoelectric ceramics. Then, coupling surface on the downer surface of elastic placode achieves the load transfer between fluid and solid. Additional, airflow in the channel is the air under oridinavx temperature and pressure. We assumed that pressure of inlet and outlet are standard atmospheric pressure. 
The Fluid-Solid Coupling Solution
We built up piezoelectric vibrator model and fluid area model in ANSYS and CFX and then set up the coupling surface between the two models. Finally, we solve the problem by MFX multiphysics solver and transfer data by the interaction between solid and fluid.
Piezoelectric Vibrator Model
The STRUCTURE analysis function has been selected in ANSYS. Then, we choose the SOLID5 unit and the hexahedron SOLID45 unit as the structural unit of piezoelectric ceramics and elastic placode, respectively. Support mode of piezoelectric vibrator is ambitus fixation support. We loaded sinusoidal voltage of 5V and 4.21kHz to the upper surface of piezoelectric ceramics. Frequency of sinusoidal voltage is a first order resonant frequency that can be get by modal analysis. The bulk compress of pump cavity is the biggest when first resonant is applied, because of which we can get the most fast fluidic bound. We loaded voltage of zero to the lower surface of elastic placode, where is coupling surface. Finally we can get the dat. document that using for coupling calculation.
Build up Fluid Model
The FLOTRAN CFD analysis function has been selected in ANSYS. Then, we selected FLUID42 unit as the fluid analysis unit, getting the body and meshing. Thus, there is cbd. Document that can be loaded to CFX. We set up the coupling surface on the upper surface of pump cavity in the fluid area. In CFX, we set up density of fluid, viscosity coefficient, heat conductivity coefficient, temperature, intensity of pressure and the specific heat capacity is AIR. Intensity of pressure of inlet and outlet is standard atmospheric pressure. Finally, there is def. Document that using for coupling calculation.
Solving
There are some in-built conditions in the MFX multiphysics solver. We conduct structure mechanics analysis in ANSYS before fluid-calculated analysis in CFX. The displacement information transmitting from ANSYS to CFX and the stress analysis moving to opposite direction are the coupling surface load transfer. Then, we set up initial time, terminal time, coupling time and the number of iteration. Finally, we upload dat. and def. document generated previously to solve the problem.
Calculated Results and Discussion
The full view of airflow inside of simulaational model is shown in figure 3 . Comparing to previous simulation, this approach can look over the full distribution of airflow inside of fluidic gyroscope integrally and intuitively, which contributes to the structure optimize. The distribution vector diagram of airflow velocity on centre point of parallel symmetrical thermal resistance wire inside of open jet gyroscope is shown in figure 4 . During the aftertreatment in CFX, we determined the distribution of airflow velocity on cross sectional area and then get table document, which can show the velocity of every coordinate point integrally. Thus, this provides more authentic theoretical data for solving sensitive of jet gyroscope. 
Conclusion
This paper use fluid-solid coupling which is gearing to actual circumstances. Thus, not only can we obverse the airflow distribution of fluidic sensing cavity, but also can detect the full airflow distribution that consist of airflow channel, nozzle and fluidic sensing cavity. Simultaneously, the analysis result is precise, intuitionistic and easy-understanding, which lays solid theoretical foundation for structure optimize of open jet gyroscope.
